Patent Search Results 



Page 1 of 3 



1 freepatsntsonline 



Site Contents 

Search Patents 

Use our search 
engine to find what 
you need 

Syntax Reference 

Learn our powerful 
search syntax 

F.A.Q. 

All about this site and 
our patent search 
engine 

Crazy Patents 

Don't miss our 
selection of crazy 
patents 

RSS Feeds 

Subscribe to our RSS 
Feeds 

Patent Blog 

Get the latest news 



Matches 1 - 75 out of 688. 



[Patent Number: 



Jump to result n 



Patent ypur Invention Patent Office Invention-World 

"Patent Pending" In 3 Easy Steps Article looks at US Patent law and Patents-Research-Database-S; 

Fast & Affordable, from how to protect your Inventions. Free Patent Info-Searches-Ccx 
LegalZoom 



Would you like to be notified when new patents are published that match this query- 
use our FREE notification service. 



Match 


Patent # 


Patent Title (dick for full text) 


1 


7033641 


Gas separating unit and method for manufacturing tfr 


2 


7033452 


Method for plugging a cell of a honeycomb structure 
manufacturing a honeycomb plugged structure 






Filters and methods of making and using the same 


4 


7025798 


Tabletop-type air cleaner 


5 


7022164 


Filters employing porous strongly acidic polymers 


6 


7022158 


Adsorption element and methods 


7 


7018446 


Metal gas separation membrane 


8 


7017757 


Mechanically stable, porous shaped activated carbon 


9 


7014681 


Flexible and porous membranes and adsorbents, and 
thereof 


10 


7014680 


Method for preparing DDR type zeolite membrane, Dl 
and composite DDR type zeolite membrane, and metl 


11 


7008461 


Honeycomb structure, method for manufacturing hor 
exhaust gas purification system using honeycomb sti 


12 


7005000 


Air deodorization device having a detachable cartridc 


13 


7004995 


Triboelectric charging of wovens and knitted fabrics 


14 


7001446 


Dense, layered membranes for hydrogen separation 


15 


6989045 


Apparatus and method for filtering particulate and re 


16 


6964697 


Metal solution-diffusion membrane and method for p 


17 


6953493 


Method for preparing DDR type zeolite membrane, Dl 
and composite DDR type zeolite membrane, and met! 


18 


6949131 


Ventilator or ventilating apparatus with thermal exch 


19 


6946015 


Cross-linked polybenzimidazole membrane for gas S€ 


20 


6946013 


Ceramic exhaust filter 



http://www.freepatentsonline.com/CCL55-524.html 



5/9/2006 



Patent Search Results 



Page 2 of 3 



21 


6942712 


Honeycomb filter for exhaust gas purification 


22 


6942711 


Hydroentangled filter media with improved static dec 


23 


6942708 


Bifilar diesel exhaust filter construction using sintere 


24 


6936094 


Adsorptive sheet and filter for clarifying air 


25 


6932859 


Crosslinked and crosslinkable hollow fiber membrane 


26 


6929682 


Sorbent capsule 


27 


6929681 


Air scenting compositions and processes for use ther 


28 


6929672 


Filter medium for air filter and process for producing 


29 




niter element 






system Tor trapping airborne water in cooling and frc 


31 


6923846 


Method of preparing composite gas separation memb 
perfluoropolymers 


32 


6923841 


Filter element of an air filter with far infrared energy 


33 


6913059 


Ceramic fiber-based filter web and method 


34 


6Q1 1 1 RQ 


niter Tor selective removal or a gaseous component 




DOO'tZ / *+ 


High flow, one piece automotive air filter 


36 


6872241 


Anti-patnogenic air nitration media and air handling 
capabilities against infectious airborne mircoorganisi 


37 


6866704 


Microporous filter media with intrinsic safety feature 


38 


6866697 


Porous gas permeable material for gas separation 




oo4joiy 


Air filter 




CQ/-3Q1 "7 

Dc5*f j>ol / 


Ceramic filter and filter device 


41 


6841075 


Kermeaoie composite material, method for producing 
use of the same 


42 


6840976 


Method of making wall-flow monolith filter 


43 


6837911 


Ceramic-made filter and process for production there 




AR^R9^4 


Intake tube assembly with evaporative emission con' 


4S 




riuia separation assemoiy ana riuia separation modu 


46 


6827764 


Molded filter element that contains thermally bonded 
cridrgeo microTioers 


47 




tomDined vapor and particulate filter 


48 


6820751 


Light-transmittable linear photocatalytic filter materi 
material is applied, and process for production there* 


49 


6818038 


Polymer substrates for radiation-induced graft polyrr 


50 


6818037 


Filter element 


51 


6814783 


Filtration media of porous inorganic particles 


52 


6805727 


Method for filtering pernicious non-gaseous contamii 



http://www.freepatentsonIine.com/CCL55-524.html 5/9/2006 



Patent Search Results 



Page 3 of 3 



gases 



53 


6802891 


Biostatic filter 


54 


6802315 


Vapor deposition treated electret filter media 


55 


6800107 


Exhaust gas purifying filter 


56 


U / 17 / cUO 


Process of producing a microporous hydrophobic inoi 


D / 




Process for producing bonded activated carbon struc 


DO 




Air-filter apparatus 


59 


6787216 


Method for manufacturing multiple channel membrar 
membranes and the use thereof in separation metho< 


60 


6780466 


Cross-flow filter membrane and method of manufactt 


61 


6780226 


Charge stabilized electret filter media 


62 


6776814 


Dual section exhaust aftertreatment filter and metho 


63 


6773479 


Particulate filter for diesei engines 


64 


U/ Ol / J J 


composite memorane ana production method therefc 




D / jjUID 


Diesel engine particle filter 


DO 


fi7C:7R<17 
D/ DZO't / 


High temperature polymer filtration medium 


67 


6749656 


Heating, ventilating and/or air conditioning device cc 
diffusing element in a motor vehicle passenger comp 


68 


6746504 


Fitter for use in medical procedures 


69 


6743271 


Air filter for gasoline and diesei engines 


70 


6740143 


Mixed matrix nanoporous carbon membranes 


71 


6740136 


Interconnected filter frame and filter framing metho< 


72 


6736871 


Integrated filter screen and hydrocarbon adsorber 


73 


6733575 


Hot gas filtration system 


74 


6730145 


Treating gas separation membrane with aqueous rea 


75 


6730144 


Air purifying filter using modified enzymes 



« search again 



Copyright 2004-2005 FreePatentsOnline.com. All rights reserved. Contact Us. Privacy 



http://www.freepatentsonline.com/CCL55-524.html 



5/9/2006 



Page 1 of 3 



JdPGnE5E version i5 tier E 



Narihasu Nishiaana (Br. of Enc. j 



fl55DCiatE PrafESSor 



liViSian of ChEnical EncinEprinc 

ir aduafE . Schopi at EncinEErinc SciEncs 

Isahg UrnuErsits 

,-3 MachihanEaono. Taaanaha. Osoho 5&D-B53 1, 
!han?/FRX +BJ.-B-&B5D-B5EB 

.■noil : nisia on a EcnsncES. □saha-u.qc.Jp 



Prof i 1 E 



irn in Hachi , Japan 
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Ri y ETSi Echnol 



□ ca 

e PrnfE55Dr, Osoho UniyErsita 



BESEarch Rtegs : Material EncinEErinc. 
Separations Reaction EncinEErinc 
Materials: E e □ 1 i t e . MESOParaus silica. 
MicropDrDgg carbon. Other porous 
CErartxcs i. Membra n e s ■ Fiins, Nana- 
particlES) 

Rpplicat inns: MenbranE Separation. 
Catalasis. Electronic devices 

Research projects and selEctEd papers 

1. Ordered nesaporaus silica membranes 
1.1. Hydrophobic silica nsnbronss far 
arcana, c •■• water SEParat i an 



MEsopprous inarpanic nsnbronEs have bpsn 
i nyEsf i cot Ed nainla with rssPECt tn silica. 
1 1 1 a n i a . and sircania nenbranE5 prEParEd ba thE 
soI-geI iiEthDd. HowEUEr. thESE nsnbronss haws a 



yidE pars siSE distribution and it is difficult 
to control tneauErace parE sibe prscisEla. R 
nEsoparous nsnbranE with toiinr-ngds. uniforn 
-orss ope in OEnond for hicrila seiec j i we 
EPqrqfinns. Dsinc the 1 i Pui d- cry stol 
EPiPlatinc 5trgtBca, it is PossiolE fa adjust 
thE pprE^di gnpf Er fp OEt ljeeii d and ID nn, a 
rEsuli which is achieved pa usinc surfactants 
wi i h di f f ErEn t carbon chain lEncths. We have 



santhESiSEd HCM-4B riEnprGnE5 on a porous 
oiunina support .ThE silylotion of thE MCM-HB 
nEnbranE Enhanced thE naarotnErnal stability 
and hadrgphphicita ot thE pors surface. ThE 
silalgted MEM- HB nEnbronE sei Eqti ueI y gsparatEd 
□ rcanic canpaunds fron or coni c* wot Er niMturss. 

tlx EnhapqzeriEnt of hiddrpt hEr pal stability and 
hadrpphnbiciia nf g silica Mlm~HB nenbranE ha 
iilalgtiDn, D.-H. Parh. H. Nishiaana, y. 

lB? s E\GS-g^9n K raHB?? naB " Incl - Enc ' ChBn - PlG5 " 

(E> ParE si ee di st ri but i ans of silalatEd 
nEsoparous si 1 1 caMCR- HB riEnbranES. M . 
hshiaana. 33 . -H. Parh, y. Ecqshirq and 
Uiyapa, 5ep : Purxf. Tsch. , 3d, 15?- 13d i£UQ3> 
» 3 ■ 5EParatinn M nf r .prcani c.-* wot Er MiMturES with 
5ilafated MCR-HB Silicg MEnbranGs, " 
g. Mishiaqng, y. EcasRira. R. Ue3»: 



iEsopor. Matsr 



Parh, 



1. B. Hadraphi 1 1 csil ico npnbronEs 

We hovE dEWElppEd hadrophilic «: wot Er- seI set i v e :■ 
HESopprous 5ilic-] MlR-HB npnbrgnEs for 
ngnpfiltration.ond ultrafiltration. HauEyEr. 
SilicgtE nojEriols Dissolve in wotsr and 
olhaJiriE. solutions, which OEcrEosE thE 
possibility pt ppgctxcal use. we Rove 
introduced ei r coni up f a ordErEd nESOPoroys 
5ilica MlM-HI and MCM- HB nEnhrgnEs in ardEr to 
lnprawE thE rssistancE fa alRalxne solutions. 
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Mot sudo , M . Hi shi aana . 9 , Ecashi ro gnd , ft . , 
Ueyang, J. ChEPi. Enc. Japan, 3H, 1331- 135H 
e □ □ 1 .1 

5ynthE5is gf si r cgni un- cant ai ni nc 
nEsapgraus silica 2r- RlM- HB nEnfiranes with hich 
alhalxriE resistance f ar nangf i 1 f r at i on , TL . - H . 
Parh, H e n s Sapufra, M Nishiaono. y. Ecashi r a 
§2^-133 ^^BBi'i 5tud - 5upf - 5Cl - Cafal . . 1HB. 
i3j |i rcbni un : cpnt ai ni nc nesgparous silica 2r- 
MEZM-HB far alhgji resistant filtration 
DEnbranss. M . Hishibana, II. -H. Parh. H. 

§^i U 3la li§-?9i r,, ?a8Bi"i K " Ub!:,,:i " 0, j - MEnbr. 

5. MBBapprogs, silica thin films as a 
x a ui - R material 

a 1 ,5pi n- cagt i nc nethgd far silica thin filns 
Lau-h diElEctric ngterxgls hays gEen in denand 
*n ardsr !□ soiyE thE Phasicgl lii-iits af 
i nt ErcgnnEct s for a new C5I . f Echnal acy systen. 
DrdErpfl nE5DPprDU5 Silica filns are prDniSinc 
igigrials gs 1 ciu-RBi gl Ect s bEcausE af thEir 
nich parasity and hich i-iEChgnical strEnctn. We 
hgyE dpyEinpEd tun PrEParatian nEthgd? fan 
thErnally stgblE ne^pporous silica filns. R 
nesgpar aus 5i h ca fijn was prsparEd an a 
silicon 5ub5tratE usinc a spin-cgatinc process 
foIXowEd. 5y a yappp. t rsgt ngpLusi nc tEtraEthyl 
art hasi 1 1 cat e ». T Ep5 . ThE TEgs-trEatEd 
nEspstructurEd 5ilica u fij:n did not cant r act 
stafeifita shnuinc hich structural 

Enhancement of structural stability of 
porous silicg thin filns ppEParEd 6a s 
inc. M . Hi shi aana . 5 . Tanoha. y. Ecashi r a 
taSBl i ueyana, ChEPi. Hatsr. , 1H, Haa<3- 

Ipiprowsd thermal stability gf piEsoPorous 
polEcular Sieves bp vapor infiltration 
t neat nsnt , 5 . T anahg . N . Mi shi y ana . 4. 
cashira. y Qhu and K. Uey grig , ^Micrnpor . 
Bsopor. Mater,, S3, 105-113 i L3DD3 7 

InFa^PC^ ^ Dn arcanic croups within. thE 
channel wall af 5Pin : an piesos t ruct ur Ed silica 
filns by a wappr infiltrgtign technique. 5. 
T anahg, J. ftaifiara, M . Mi shi yana, y. Qhu, y. 
^cgshxra and Hi. Usaana, Lancnuir, 3?BD-3?BH 

a. a. Uapcr Phase sygt hesi s 

Uappr-PhasE. syn f hESi 5 15 another premising 
net had far t ne . pr EPgr at 1 an at ihErnally sfablE 
riEsopgrgus silica film, We found nano-PhasE 
transition. gf an arcanic-inorpanic 
pgnncnpiPDSi f e undsr vapor infiltration af TED5 
ThE rEarrancEnent intp a h^Mgcanai ppriadic 
u c t lite 1 npl 1 E5 rii cR pinhiiity af the 
facfant:5iIicatE conpositEs in sali 




Pi n 
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d p h a 5 e 
ip J Er 



5urfactant-5ilicatE.cDnpn5itE5 in salii 
ThE yapor 1 nfi 1 1 rax 1 gn nEinnd is a sim.„ 
prgcEss than conyEntional sql-gei tEchnlquE? 
and aitrgcfiWE fnr.nass production of a yariEta 
gf orcani c- 1 narcagi c canPositE natErials and 



inorcanic parous Pifns 

i : ii ;i ^^QPPG^^^'qsEstdnt hESi 5 pf pEsaparaus silica 
thin filns. H . t Mi shi yana , 5. Tanaha. y. 
^Bfli-iG'ii ^dB^V' Ueaona. Chen. Mater.. 15, 

Ogna- Rrchi t set ural Silica Thin Filns with 
Tua:BinEn5ianalla i ConnEctEd CacE-LihE Parss 
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b|cou5E af their nolsculgr si^yinc praPErtiEs. 
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nEchgnical sfrencfh. Tahinc into accnunf That 
SBnlitE5^h'3ve inhErEnt pete dianstEr gnqi thsir 
physx cachsnx cat. propsr t i es can bE nnd4.fq.Ed ba 
inn EMcnancE. -lnE control of PErnEqbihfy 

CDUld^bE EHPGCT EP, He hOUS OEWE1OPE0 5ynthE5i5 

hex npds far eedIi t e nsnbrans^ an a parous 
a Tuning. support. TnE PErrmafxon and sep a ration 
prgpEriiEs haye bEEn sfudxEd on cas SEParatxans 
and PEry a par a tion. 



»: 1 > Gas PErriGGtian thrauqh eeo! i 1 1 c- al uni no 



nsnbranes: pas PErnsatipn and 
SEParoti an choroct Era sat x an , N . Mi srix a a no , 



3. a. aeplitE nEnbranEs conbi nEd With catalysts 
ThE bgsxc cancEPt of thE. npnbranE rEactpr xs a 
cpuplincaf a cat alasf uitn a nsnbranE fha*: 
cxVES 1 1 5El set 1 we q d d 1, T 1 □ n a f A r e a c t a n t 5 ;: 0 ^ 
t Fie rsgct x an sgpE ana '2j 5ElEctiVE rEnoyal of 
products fron.ihE rsactxqn ^ariE. We dEUElaped 
catalyst pgrtxclEs cogtEuuixth a PErnsElect x we 
nsnbranE. ThE catalyst with a PErnsEl eci x we 
piEnbronE has a larcsr nsnbranE arsg pet unit 
rsactor yoiunE canpgrEd tn canwEnfxpnal 
ngnbrgnE reactors. This 15 anE of thE nast 
adyanfacEous POxnts of this cataiast 
consxdErxnc. practical appixcatxans bEcgusE thE 
npnbrgnES uxth alarcE nenbranE area uixthout 
PxnhaiES or crachs arE difficult to prsparE in 
nana coses. 



i 1 '1 EeplitE nsnbrans an catalyst particlES far 
splEctivs fornotian of P-^alEns in 



H . Micrppnrau5 carbon nEnbrones 
We haws dEWElaPEd a pew synthesis net had far 
nxcropgrous carbons by corhpniEOTian of. 
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Advances in Ceramic and Nano-Composite Membranes 

Chair: 

Vadim V Guliants 
University of Cincinnati 
Department of Chemical Engineering 
Cincinnati, OH 45221-0171 
Telephone Number: 513-556-0203 
Fax Number: 513-556-3473 
Email: Vadim.Guliants@UC.EDU 

Vice Chair: 
Eva Marand 

Virginia Polytechnic Institute & State University 
Department of Chemical Engineering 
Blacksburg, V A 24061 
Telephone Number: 540-231-8231 
Fax Number: 540-231-5022 
Email: emar and@ vt.edu 



Surface Engineering of Grafted Polymers on Inorganic Oxide Substrates for Membrane Pervaporation 
Author Information: 
Yoram Cohen 

University of California-Los Angeles 

Department of Chemical Engineering 

5531 Boelter Hall 

Los Angeles, CA 90095 

Phone: (310) 825-8766 

Fax: (310) 206-4107 

Email: yoram@ucla.edu 

Wayne H Yoshida (speaker) 

University of California-Los Angeles 

5531 Boelter Hall 

Los Angeles, CA 90095-1592 

Phone:310-206-1297 

Fax:310-206-4107 

Email: 

Abstract: 

Recent years have been marked by a growing interest in surface modification of pervaporation 
membranes by covalent end-attachment of polymer chains. The modification of inorganic membranes 
for pervaporation applications has been of special interest since the polymer chains alter the surface 
chemistry of the substrate (i.e., providing selectivity) while the mechanical strength of the membrane is 
retained. Covalently bonded polymers can be used in good solvent environments since dissolution of the 
polymer is prevented by its attachment to the substrate. In order to tune the performance of the 
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membrane one Has to consider both the chemical and topological properties of the modifying polymer 
layer. 

Past studies have been devoted to the macroscopic properties of the resulting hybrid organic/inorganic 
materials. However, interest is growing in the nanoscale features which result from the modification 
process. Since polymers are becoming an important tools in applications such as self-assembled 
monolayers and micromechanical devices, it is increasingly important to understand and quantify the 
characteristics of surface-bonded polymers so that surfaces can be engineered for specific applications. 
Polyvinyl acetate) was chosen as a model polymer in order to analyze the surface properties resulting 
from surface modification by a two-step free-radical graft polymerization method. A variety of tools 
such as atomic force microscopy, thermogravi metric analysis, and scanning electron microscopy were 
used to examine the dependence of surface features on polymerization reaction conditions such as 
temperature and monomer concentration. Typical Flory radius of the polymers grafted in the study were 
found to be 1 10-170A, while starting pore sizes of the inorganic membrane substrates used were 50- 
500A. It was determined that polymer brush layer of 399A was able to form on the membrane surface 
for the specific size and graft density (2.0-3.5 mg/m2 surface) of the polymers produced by the present 
free radical graft polymerization. 

Liquid separation membranes created using the above graft polymerization methods were found to 
efficiently separate organic mixtures of methanol and methyl-tert-butyl-ether with separation factors up 
to 100, and aqueous mixtures of TCE and water with separation factors of up to 370. Separation could 
be increased by increasing the polymer graft yield. Modified membranes displayed remarkably different 
behavior depending whether the polymer chain size was smaller or larger than the membrane pore size, 
suggesting that graft polymer size is as important a consideration as polymer chemistry in the 
modification of porous membrane materials. 



Templating Strategies for Inorganic Molecular Sieve Silica Membranes 

Author Information: 

George K Xomeritakis (speaker) 

University of New Mexico 

1001 University Blvd. SE Suite 100 

Albuquerque, NM 87106 

Phone: (505) 272-7628 

Fax: (505) 272-7336 

Email: xomerita@unm.edu 

SujitNaik 

University of New Mexico 

1001 University Blvd. SE Suite 100 

Albuquerque, NM 87106 

Phone: (505)272-7132 

Fax: 

Email: 
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Chung-Yi Tsai 

United Technologies 

411 Silver Lane M/S 129-90 

East Hartford, CT 06108 

Phone:(860)610-7387 

Fax: 

Email: tsaica@utrc.utc.com 

Yunfeng Lu 
Tulane University 
New Orleans, LA 70118 
Phone: (504) 865-5827 
Fax: 

Email: ylu@tulane.edu 

Carola M Braunbarth 
Sustech Gmbtt 
Petersenstr. 20 
Darmstadt, 64287 
Germany 

Phone: 49 6151 167085 
Fax: 

Email: carola.braunbarth@sustech.de 

C. Jeffrey Brinker 

Sandia National Laboratories 

1001 University Blvd. SE Suite 100 

Albuquerque, NM 87106 

Phone: (505) 272-7627 

Fax: (505) 272-7336 

Email: cjbrink@sandia.gov 

Abstract: 

Inorganic molecular sieve membranes (IMSM) are higly desirable for a variety of gas and vapor 
separations at elevated temperatures. Currently the most common IMSMs are amorphous carbon, 
polycrystalline zeolite and sol-gel silica membranes. Carbon membranes made by pyrolysis of 
polymeric precursors deposited on porous supports have potential for gas/vapor separations including 
C02/CH4 and H2/hydrocarbon separations. 

On the other hand, polycrystalline zeolite membranes made by hydrothermal synthesis offer unique 
separation opportunities for a variety of permanent gas/isomer separations based on 
adsorption/diffusional differences of mixture components in zeolite pores. However, both classes of 
these IMSMs suffer from several problems such as poor processibility, low permeation rates (due to 
thickness over 1 micron) and compromised selectivities due to susceptibility to cracking or undesirable 
intercrystalline porosity. 

Sol-gel derived molecular sieve silica membranes on the other hand appear particularly attractive since 
they combine several advantages such as good processibility, high permeation rates due to low thickness 
(e.g. below 100 nm)and tunable pore microstructure as regards pore size and chemical functionality. In 
this presentation we will demonstrate different templating strategies in order to obtain molecular sieve 
silica membranes with different pore sizes, useful for a variety of separations. 

First, solvent templating (e.g. H20 or ethanol) is useful for creating pores in the range 3-4 A, suitable 
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for a variety of permanent gas separations such as H2/N2 or C02/CH4. Second, molecular templating 
(e.g. TPABr) is useful for creating pores in the range 5-6 A, useful for isomer separation such as n- 
butane/isobutane or p-xylene/o-xylene. We refer to these membranes as 'zeolite-like' membranes since 
they mimic the pore size of polycrystalline zeolite membranes (MFI) while obviating the disadvantages 
of their counterparts, e.g. large thicknesses or cracking and intercrystalline porosity. Finally, surfactant 
templating (e.g. CTAB, Brij56) is useful for creating ordered pores in the range 15-25 A, leading to 
rapid formation of mesoporous silica membranes that can be used as intermediate support for the 
overlying solvent or molecular templated membranes described above. Microstructural characterization 
results (e.g. SEM, TEM, adsorption porosimetry) as well as permeation measurements with different 
permeanent gases (H2, C02, N2, CH4, SF6) or hydrocarbon isomers (n-butane, isobutane, p-xylene, o- 
xylene)will be presented in order to demonstrate the new separation opportunities offered by these novel 
sol-gel derived molecular sieve silica membranes. 



Nanocomposite Membranes Derived from Zeolite 4A and Polyfurfuryl Alcohol 

Author Information: 

Huanting Wang (speaker) 
University of California 
900 University Avenue 
Riverside, CA 92521 
Phone: 909-787-2956 
Fax: 

Email: hwang@engr.ucr.edu 

Limin Huang 
University of California 
900 University Avenue 
Riverside, CA 92521 
Phone: 909-787-2956 
Fax: 
Email: 

Yushan Yan 

University of California-Riverside 
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Previous studies have predicted that zeolite 4A is potentially a good candidate for air separation. As a 
result, the development of defect-free zeolite 4A membranes has attracted much attention. Several 
preparation techniques have been developed and these include conventional hydrothermal synthesis, 
microwave heating, dry-gel conversion, and secondary growth. However, the 02/N2 selectivity so far 
has been limited to about 2.0 due to presence of inter-crystal defects. 

Here we report a new strategy for fabrication of highly selective nanocomposite air separation 
membranes. We start with a hierarchical porous zeolite 4A film on a macroporous alumina tube by dip- 
coating of zeolite A nanoparticles. This film has well-defined bi-modal porosity at micro- and mesopore 
range [1-3]. Within this film, zeolite nanocrytals tightly contact one another, and thus zeolite channels 
remain well connected. The inter-particle mesoporosity can be eliminated by using a gas-impermeable 
phase as a filler. This strategy could be general for fabrication of other gas separation membranes. 

In this presentation, we focus on polyfururyl alcohol (PFA) as inter-particle filler since crosslinked PFA 
has very low gas permeability [4] and can be easily deposited from its monomer - furfuryl alcohol 
through vapor phase polymerization [5]. 

SEM, elemental analysis, XRD and nitrogen adsorption-desorption measurements are used to 
characterize zeolite nanocrystals and nanocomposite membranes. Gas separation measurements show 
that the nanocomposite membranes have a good selectivity (e.g., 02/N2 = 8). 
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Abstract: 

The objective of the work to be reported was to characterize the surface properties of anodic alumina 
membranes using streaming potential measurements and to modify those properties using sol-gel 
reactions to deposit titania or silica on the surface of the membranes. The motivation for this study arose 
from a desire to develop a better understanding of the relationship between the surface characteristics of 
an ultrafiltration membrane and its separation performance. 

Streaming potential measurements involve the measurement of the voltage difference across a charged 
porous membrane resulting when electrolyte flows through the pores in the membrane. Streaming 
potential can be used to calculate the zeta potential, which is related to the charge of the membrane 
surface. By measuring the zeta potential in electrolytes of different pH, the isoelectric point of the 
membrane can be determined. The isoelectric point of unmodified anodic alumina membranes was 
found to be at pH ~ 8. 

The surface properties of the alumina membranes were modified by depositing titania and silica on the 
pore surface within the membrane. The sol-gel reaction was carried out with hexane as solvent. With 
several exceptions, the only water provided for the reaction was that adsorbed to the alumina and that 
found in air. Modified membranes showed zeta potentials in neutral or basic electrolyte that were lower 
than those observed for unmodified membranes, indicating the isoelectric point to be at pH ~ 6.5. 
However, the zeta potential of these membranes was essentially the same as that observed for the 
unmodified membranes when measured with acidic electrolyte solutions. It was also observed that the 
zeta potential in neutral or basic electrolyte was the same as observed with the unmodified membranes 
after the modified membrane was exposed to an acidic solution. Similar observations were found when 
the sol-gel reaction was carried out in the presence of small amounts of added water or HC1. 

A likely explanation for these observations is that the sol-gel reaction under the conditions used for 
these experiments results in the formation of nano-sized particles which are only weakly attached to the 
alumina surface. Exposure to an acidic environment results in the removal of these weakly bound 
particles, returning the membrane to it's unmodified state. Experiments are currently underway whereby 
the sol-gel reaction is carried out in a basic environment. It is hoped that this change will result in the 
formation of a more networked metal oxide deposit that should be less susceptible to detachment in an 
acidic environment. 
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Abstract: 

Ce02 and Zr02 find applications in various fields such as electrolytes, membranes and catalysis. 
Mesoporous Ce02 and Zr02 films supported on porous ceramics can be used as membranes for 
filtration applications and as substrates for oxygen sensors and fuel cells. However, sol-gel preparation 
of these two oxide membranes, especially of Ce02, has been found difficult compared with to other 
oxides such as alumina. In this paper we will report sol-gel synthesis and properties of these two 
mesoporous ceramic membranes. 

Ce02 and Zr02 sols were used for coatings on alumina supports to reduce the pore size of the 
composite membranes. PVA (Polyvinyl alcohol) was used as a binder, which controls the porosity of the 
support without affecting the other microstructural properties. These coated membrane disks were dried 
under controlled humidity and temperature and then calcined. The pore size distribution of the sol gel 
derived unsupported membranes was determined by Adsorption Porosimetry. The phase structures of 
the supported membranes were identified by X-ray diffractometer and the average pore size of the 
composite membrane was determined by a home made gas permeation system. 

XRD data show that the Ce02 and Zr02 membranes have face centered cubic (FCC) structure and the 
average pore size of the membrane was found to be narrow than the support indicating that the 
membranes were pin-hole and crack free. 
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The use of hydrogen as an alternative fuel supply promises to dramatically change many industries, 
especially the transportation industry. Every major vehicle manufacturer has under development 
alternative power cars based upon hydrogen powered fuel cells. Hydrogen has many characteristics that 
qualify it as a nearly perfect fuel for transportation. The most important is the potential to efficiently 
deliver energy without harmful emissions. The hydrogen fuel cell produces only water; however, 
emissions from the technology to produce the hydrogen must be carefully considered. Today, hydrogen 
is mostly produced from fossil fuels. Steam reforming of hydrocarbons such as natural gas to produce 
syngas, a mixture of hydrogen and carbon monoxide, is one example. Hydrogen can also be produced by 
partial oxidation of hydrocarbons, heating coal in the absence of oxygen, by partial burning of coal in 
the presence of steam, or by electrolysis. The reactions with coal make a mixture of H2 with CO, C02 
and other gases. The cheapest sources of new hydrogen are refinery fuel gas streams, PSA tail gas, 
FCCU gas, and hydrocracker/hydrotreater off-gas. These gas streams contain 30-80% hydrogen mixed 
with light hydrocarbons (C1-C5). 

New membrane materials will be important for separation of hydrogen from each of the gases 
mentioned. Carbon molecular sieve membranes offer the advantage of achieving above Knudsen 
separation factors, operating at high temperatures and pressures, and may be less likely to foul or be 
affected by condensation of hydrocarbon vapors. High flux carbon membrane synthesis and results of 
small molecule separation from hydrogen above the Knudsen limit will described. 



Amine-Modified Silica Membranes for Separation of Carbon Dioxide Under Ambient Conditions 

Author Information: 

Sangil Kim (speaker) 
University of Cincinnati 

Chemical Engineering Department, ML#171 ,University of Cincinnati 

Cincinnati, OH 45220-0171 

Phone:413-556-3929 

Fax: 

Email: kimsl@email.uc.edu 
Cornelius Gauer 

Technische Universitat Bergakademie Freiberg 
Freiberg 

Freiberg, BRD 09596 
Germany 

Phone:513-556-3929 

Fax: 

Email: 

Vadim V Guliants 

University of Cincinnati 

Department of Chemical Engineering 

Cincinnati, OH 45221-0171 

Phone:513-556-0203 

Fax:513-556-3473 

Email: Vadim.Guliants@UC.EDU 

Jerry Y S Lin 



https://engineering.purdue.edu/ChE/Nano/NanoChmE/NSE_Topical_2002/AdvancesinCera... 5/9/2006 



AICHE Nanoscale Science and Engineering Forum 



Page 10 of 10 



University of Cincinnati 

POBox221171 

Cincinnati, OH 45221 

Phone: 5135562769 

Fax: 5135563473 

Email: jlin@alpha.che.uc.edu 

Abstract: 
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Reducing C02 emissions for addressing climate change concerns is becoming increasingly important as 
the C02 concentration in the atmosphere has increased rapidly since the industrial revolution. Most of 
currently investigated mitigation processes require C02 in a concentrated form. However, C02 is 
emitted from large sources, such as coal-fired power plants, at -15% concentration. Therefore, capturing 
C02 from dilute streams is an important step for many mitigation methods. Membrane separation 
methods are particularly promising due to potentially high C02 selectivities and fluxes. By a proper 
choice of the pore size and surface properties, the C02 transport across a membrane can be facilitated 
with respect to those of N2 and 02 leading to an efficient C02 separation process. However, current 
membranes suffer from a poor control over the pore size on the 2-4 nm scale and surface properties 
required for C02 separation. 

We describe here novel mesoporous silica membranes with surface-attached amino groups promising for 
C02 separation from dilute streams. Defect-free 1-5 urn thick MCM-48 membranes displaying tunable 
2-4 nm pores were fabricated on disk-shaped porous A1203 and SS supports by solution growth and 
evaporation methods in the presence of cationic surfactants. 

Several amino groups were attached to the membrane surface using silicon alkoxides, such as 3- 
aminopropyltriethoxysilane: (Si-OH)s + C2H5-0-Si-R-NH2 -> (Si-0-Si-R-NH2)s + C2H50H. 

The amino group content and basicity critical for the C02 separation selectivity and flux were 
determined by TGA, elemental analysis, and an acid-base titration, respectively. C02-N2 separation on 
amine-modified silica membranes was investigated at 20-70oC and delp = 0.2-1 atm as a function of the 
pore size (2-4 nm) and the nature of the amino group using a Wicke-Kalenbach permeability cell. The 
membrane performance was evaluated with respect to permeance and separation selectivity, determined 
by a GC analysis of the permeate. 

** corresponding author, yadim.Guliants@UC.EDU 
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Abstract. Nowadays the rise in portable electronics requires energy sources 
compatible with the environmental constraints. We demonstrate, in this paper, 
how microfabrication techniques allow the development of low-cost miniature 
fuel cells fully integrated on silicon. Contrary to usual proton-conducting 
membranes made of ionomers ensuring the proton conductivity of proton- 
exchange membrane fuel cells (PEMFCs), we present here another way to 
proceed. It consists in the chemical grafting of molecules bearing acid groups on 
the pore walls of a porous silicon membrane to mimic the structure of an 
ionomer, such as Nation®. We obtain an inorganic, dimensionally stable, proton- 
conducting membrane with many optimizable parameters such as the pore size 
and the pore structure of the membrane or the nature of the grafted molecules. 
Moreover, the use of a silicon substrate offers advantages of serial and parallel 
integration, the possibility of encapsulation by wafer bonding and gas feed and 
electrical contacts may be included into the membrane etching process, thanks to 
simple KOH wet etching processes and metal sputtering. 
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